bridization and immunohistochemical analysis the AhR mRNA and protein, respectively, have been identified temporally in multiple tissues during murine embryonic development.
The AhR is similar to the steroidthyroid superfamily of receptors in that both are association with heat shock protein 90, undergo ligand-dependent transformation to a DNA binding form, and activate transcription by interacting with DNA enhancer elements. However, the AhR contains a DNA-binding motif rich in basic amino acids and binds a cognate asymmetric DNA-responsive element as a heterodimer rather than as a homodimer as with the steroidthyroid nuclear receptors. The AhR contains domains that are essential for protein-protein dimerization (Per-AhR-Amt-Sim), ligand, and DNA binding (basic helix-loop-helix; bHLH). The bHLH proteins have been implicated in developmental processes, including neurogenesis, myogenesis, sex determination, lymphopoiesis, hematopoiesis, and angiogenesis.
The AhR nuclear translocator (Arnt) protein is an essential cofactor for the AhR induction of gene transcription by HAHs. The core enhancer regulatory element identified as the xenobiotic or dioxin responsive element in TCDD-regulated gene promoters (i.e., cytochrome P-4501A1) consists of a heptanucleotide core sequence (5'-T(C/T)GCGTG-3'). The AhR interacts with the 5'-halfsite, and the Arnt protein interacts with the 3'-half-site.
Arnt also demonstrates a pattern of expression that is cell type and tissue dependent. Analysis of the pattern of expression in the developing mouse embryo follows a pattern that suggests the Arnt may play a spatially and temporally role distinct from that of AhR. Embryos from Amt-l-mice do not live beyond embryonic day 10.5 and show defective vascularization of various developmental structures, indicating that Arnt may play a role in cellular adaptation to hypoxia.
Other factors appear to modulate the AhR-mediated CYPlAl gene expression and include posttranslational processing of both the AhR and Arnt proteins. Modulator cytokines include interleukin (1L)-1 p and IL-6 and the growth factors: epidermal growth factor and transforming growth factors a and p. In addition, the AhR-Arnt complex initiates transcription of several phase I and phase I1 diug metabolizing enzymes.
AHR-B ASED ANTITUhlORIGENS/ANTIESTROGENS
Numerous studies have demonstrated that TCDD acting through the AhR inhibits 17P-estradiol-induced responses in MCF-7 cells and growth of estrogen-dependent 7,12-dimethylbenzanthracene (DMBA)-induced mammary tumors in female Sprague-Dawley rats (4, [7] [8] [9] [10] [11] [12] [13] . Thus, TCDD acting through the AhR exhibits antiestrogenic activity. However, TCDD may inhibit the growth of DMBA-induced mammary tumors, yet there still is significant toxicity produced. 672
Indole-3-carbinol (I3C) and related compounds have been identified in cruciferous vegetables and are known to exhibit antitumorigenic activity associated with altered carcinogen metabolism and detoxification (1, 3, 5, 11,  14) . 13C binds to the AhR with low affinity; however, diindolylmethane (DIM), a dimerization product of 13C that forms under acid conditions in the stomach, has a much higher binding affinity for the AhR (2, 6).
DIM and its structural analogs inhibit the growth of estrogen-responsive DMBA-induced mammary tumors in rats through a mechanism mediated by the AhR antiestrogenic activity (5). This antitumorigenic activity by DIM and its analogs was not accompanied by hepatic CYPl Al-dependent activity, a surrogate of AhR-mediated toxicity. Following 3 wk of dosing, no effects on whole body, liver, uterus, spleen, and kidney weight were seen. No histopathological changes were seen in the liver of treated animals.
Thus, there appears to be redeeming qualities in one of nature's toxic orphan receptors, the aryl hydrocarbon receptor. DIM and its structural analogs may represent a new class of nontoxic antiestrogens that work through the AhR and that need to be evaluated for potential use in treatment of human breast cancer. A hypothesis could be made that the constitutive function of the AhR may be to mediate antitumorigenic activity. Searle  4901 Searle Parkway  Skokie, Illiiiois 60077 
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